A DNA polymerase from Ustilago maydis. 2. Properties of the associated deoxyribonuclease activity.
The polymerase and deoxyribonuclease activities of the purified Ustilago maydis DNA polymerase coeluted from a hydroxyapatite column, cosedimented in sucrose gradients in both the absence and presence of salt, possessed similar thermolabilities and reaction requirements. These observations suggest that both activities are associated with the same enzyme and that the deoxyribonuclease activity is not a contaminant. The initial rate of degradation of native 3'-end-group-labelled DNA was similar to that of a heat-denatured substrate, but the final extent was greater for the former. The enzyme exhibits a high specificity for degradation of DNA in a 3' leads to 5' direction. The degradation of a DNA template was inhibited by the presence of the deoxyribonucleoside triphosphates necessary for simultaneous DNA synthesis, but not that of the newly synthesised DNA. About 50%, 29% and 13% of the purine, cytosine and thymine deoxyribonucleotide residues incorporated by the enzyme into DNA respectively, were subsequently excised when monitored by the resulting conversion of the triphosphate substrates to free monophosphate. The majority of the purine deoxyribonucleoside monophosphates appear after the synthetic phase of the reaction has ceased. In many respects, therefore, the deoxyribonuclease activity of the U. maydis DNA polymerase is similar to the bacteriophage T4-induced enzyme.